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INTRODUCTION 
TyXON'S Pioneer Boiler Graphite 
*^ is not a cure-all, but it is offered 
as the most nearly perfect solution of 
a troublesome condition. Although 
experience proves that no power plant 
accessory can please everyone, com- 
mon sense would indicate that flake- 
graphite is an excellent medium 
through which to attack boiler scale. 
The formation of scale can rarely be 
prevented by any kind of treatment, 
but flake graphite checks it from burn- 
ing fast to the metal and thus renders 
a great service at cleaning time. 

There is no objection to using both 
graphite and chemicals if you desire 
to take advantage of the best features 
of each. 

In any case keep clearly in mind 
how the action of graphite differs 
from that of chemicals, give it a fair 
trial for several months, and then com- 
pare the cost of material and cleaning 
with previous figures. 

We are mistaken if you do not stick 
to the graphite treatment for boiler 
scale. 

Do not confuse Dixon's Pioneer 
with ordinary boiler graphite. 
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BOILER GRAPHITE FACTS 

EVERYONE knows that to some 
extent all waters contain mineral 
or vegetable impurities, either in sus- 
pension or solution, and that when 
water is evaporated in a boiler most of 
the impurities are left behind. They 
are either deposited in solid form on 
the metal surfaces, forming what is 
known as scale, or settle as a sludge 
and are passed out through the blow- 
off. 

Cost of Scale 

Scale lowers the conductivity of the 
boiler heating surfaces and makes 
business for the coal dealers. Re- 
searches which determined just how 
poor a conductor scale actually is were 
made at the University of Illinois. 
The heat retarding effect of different 
kinds of scale in the table below is 
calculated from the figures obtained 
from these tests. 

The table is based on coal at a uni- 
form price of $2.50 for a ton of 2,000 
pounds, delivered at the boiler room. 
Each plant is assumed to run at full 
rated capacity for 300 days of 10 hours 
each during a year. Certain average 
rates of coal consumption have been 
taken for the different sizes of plants, 
varying from 3^ pounds for a horse- 
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power hour in the smallest plant, to 
2 pounds for a horse-power hour in 
the largest size mentioned. 

If coal costs more or the number of 
running hours is higher, the costs for 
clean boilers and the loss due to scale 
will both be increased in proportion. 



Pl "J" Coalwith! to the Thickness' 


Plant CU-ar^ ^ ^ 
100 $1,312 $111 

500 1 4!688 397 
750 5,625 476 
l.OOO 7,500 635 
1.250 9375 . 794 
1,500 ! 11,250 952 
2,010 | 15,80 um 


557 
581 


4 86 

728 

533 

*67 

2>73 


"74.1 
2M5 

1,175 


1 


245 



This table shows the money loss 
which any power plant owner may 
suffer as a penalty for not keeping his 
boilers clean. 

One-sixteenth inch of hard scale 
reduces the efficiency of a boiler fully 
12' i , and one-eighth inch scale re- 
duces the efficiency fully i8 r "I . 

Danger of Scale 

Scale is also highly dangerous, for 
whenever it accumulates to any great 
extent at a part of the shell or tubes 
exposed to high temperatures, it pre- 
vents the cooling action of the water 
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from protecting the metal against 
burning. The plates frequently be- 
come overheated to such an extent as 
to bag or crack. This is a common 
source of explosions, for the weak- 
ened parts finally give way to the 
strain upon them. 

There is an average of more than 
one serious boiler explosion in this 
country every day, resulting in sev- 
eral hundred deaths and injuries each 
year. 

Scale Remedies 

The so-called remedies for scale are 
legion, but none of the ordinary pre- 
ventatives are more than partly suc- 
cessful. They undoubtedly do some 
good, but do not remove all the scale, 
while some of the chemical prepara- 
tions really do more harm than good. 
A metal boiler is not a proper vessel 
in which to carry on chemical re- 
actions. Pitting and corrosion of 
valves and fittings prove this state- 
ment to be true. 

Since nothing has been found to 
absolutely prevent the formation of 
scale, it is reasonable to employ some 
means to more easily and safely re- 
move the scale that does form. The 
answer is fine Hake graphite. We 
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have sold flake graphite for this pur- 
pose for many years. 

The great saving of time and ex- 
pense brought about by the use of 
Dixon's Boiler Graphite cannot be 
appreciated until it has been tried. In 
our own plant there was a time when 
it cost about 35 cents to clean each 
tube of the B. & W. boilers, whereas 
the present cost is only about 8 cents 
per tube, and the work is done by one- 
half the men in one-third the time. 
What was formerly a hard scale can 
now be turbined without difficulty. It 
used to take a man from three to four 
days to clean each drum, but now he 
cleans three drums in a day and a half. 
A wire brush does the trick. 

The saving effected in the time and 
expense of cleaning most boilers is 
many times the cost of the graphite. 

Function of Graphite 

The action of graphite is not chemi- 
cal, nor does it attack metal, as is 
often the case with strong compounds ; 
neither is it affected by any acid in 
the water or by the heat generated in 
the boiler. Particles of graphite sim- 
ply work through the minute fissures 
existing in the old scale and gradually 
penetrate between the scale and the 
metal. The scale thus loosened may 
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be rapped off or removed with regular 
cleaning tools with little trouble. 

It must be understood that if the 
scale is very hard and thick, as long 
as three or four months may pass be- 
fore graphite has any apparent effect. 
Even then scale may not fall down, 
but — and this is vital to remember — 
most of it can be removed easily with 
cleaning tools. Once removed, scale 
will not adhere firmly to the metal 
again as long as the graphite treat- 
ment is continued. Graphite also be- 
comes thoroughly intermixed with 
new scale as it forms, rendering it soft 
and crumbly. In short, Dixon's flake 
graphite makes boiler cleaning posi- 
tive and easy. 

Advantages of Graphite 



Lessens the time required for cleaning, 
Noticeably increases the steaming capac- 
ity, 
Reduces fuel consumption, 
Prevents pitting, 
Minimizes repairs, 
Improves operation of feed pumps, 
Does not injure valves and gaskets on 

Prolongs the life of boilers. 

The action of flake graphite is 
purely mechanical. It may be used in 
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any feed water and any type of boiler. 
It does not deteriorate as compounds 
do. It will not evaporate or dissolve. 
It cannot cause "foaming," nor under 
normal conditions can it pass from the 
boiler with the steam and render it 
unfit for industrial purposes. For this 
reason it finds special favor in ice 
plants, laundries, milk plants, can- 
neries, etc. It may be used in con- 
junction with your regular boiler com- 
pound in case the scale is of a very 
hard sulphate nature. 

FICTION AND TRUTH 

IN spite of reports to the contrary, 
graphite will not corrode boilers. 
Laboratory tests sometimes quoted to 
show that graphite aids corrosion have 
no bearing whatever upon conditions 
inside a boiler where air is not pres- 
ent. In direct opposition we posi- 
tively claim that a coating of graphite 
on the boiler interior is the best pro- 
tection against acids in the feed water. 
It is for this reason that in many 
plants the interior of steam drums is 
painted about every ten months with 
Dixon's Silica-Graphite Paint. This 
treatment will keep drums in perfect 
condition for years. 

You may be told that a coating of 
graphite on the metal is as bad as 
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scale deposit, because it will not trans- 
mit heat. Wrong again. One of the 
reasons graphite is used in making 
crucibles for melting metals is that it 
is an excellent heat conductor. 

The action and effect of graphite 
in boilers is truly summed up in the 
following extract from "The Produc- 
tion of Graphite in 1914," published 
by the Department of the Interior at 
Washington, D. C. : 

"The two uses of graphite that seem to 
have shown the greatest gains during the 
year are its application to automobile 
lubrication and its use as a preparation to 
loosen boiler scale. The effect of the 
graphite in the boilers is mechanical, not 
chemical. Being chemically inert, it can- 
not injure the iron of the boilers or affect 
the quality of the boiler water. It does not 
prevent the formation of scale, but the fine 
graphite particles by mixing with the scale 
during its formation render it soft and 
crumbly and prevent it from adhering 
strongly to the boiler. It can then be 
easily removed. It is said, moreover, that 
graphite is efficient in loosening old scale, 
the graphite particles working into the 
pores of the scale and between the scale 
and the boiler." 

KIND OF GRAPHITE TO USE 

AS THE largest graphite concern 
. in the world, we are naturally in 
a position to select our boiler graphite 
from many grades. We know that 
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many forms of graphite carry large 
percentages of undesirable impurities 
which, instead of loosening scale, 
actually aid in its formation. Some 
graphite, particularly the amorphous 
or powdered variety, often has a ten- 
dency to form into pasty or mud-like 
masses in the presence of water. This 
is one of the reasons why we always 
recommend the use of very finely 
ground flake graphite of good quality, 
although we can furnish the amor- 
phous graphite if it is desired. 

Experience shows that flake graph- 
ite will be distributed more evenly on 
the surfaces of the shell and tubes 
and become more permanently at- 
tached to the metal than the amor- 
phous kind. This means that the 
effect of flake graphite persists longer 
after each application, and conse- 
quently less if it is required after the 
old scale has once been removed. 

The Committee on Water Service 
(1Q15) of the Railway Engineering 
Association reported that the flake 
or crystalline form of graphite is su- 
perior to the amorphous or powdered 
form for treating boiler scale. 
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PRICE OF DIXON'S PIONEER 
BOILER GRAPHITE 

Pioneer Boiler Graphite No. 2 is a 
good quality of finely ground flake 
graphite, and is recommended where 
the very best results are sought. Bar- 
rels weigh about 400 pounds. 

50 lb. 100 lb. Half D„„i 

Box Keg Barrel Barrel 

17c. lb. 16c. lb. 15c. lb. 14c. lb. 

PRICES ARE F.O.B. NEW YORK CITY 

Prices of amorphous graphite will 
be furnished upon request. Please re- 
member that this form of graphite is 
not recommended by us for use in 
boilers. 

DIRECTIONS 

NO set rules can be given for the 
amount of graphite to use in a 
boiler, because this will depend upon 
local conditions, such as the amount 
and nature of the scale-forming ma- 
terial in the water. Each engineer 
should study his own requirements, 
but experience has shown the follow- 
ing schedule ordinarily to be the best 
for using Dixon's Boiler Graphite. 
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Keep boiler graphite away from 
grease or oil. Oily graphite will not 
mix with water. 

HOW TO FEED GRAPHITE 

THE simplest and best way to feed 
Dixon's Boiler Graphite is to mix 
the required amount with hot water 
and feed it through the pump suction 
direct to boilers after blowing down 
about two gauges. One of the advan- 
tages of this method is the improved 
operation of pumps and water meters 
due to the lubrication furnished by 
the graphite. 




Fig. i illustrates all the special 
apparatus necessary. Mix the dry 
graphite in a pail of hot water and 
pour it into the funnel while valve A 
is closed. Then open valve A and 
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This arrangement will feed graph- 
ite slowly all day and will give more 
satisfactory results than the device 
shown in Fig. i. A few days' experi- 
ence will show just how much the 
valves should be opened to obtain the 
proper rate of feed. Any other appa- 
ratus employing the same principles 
will work equally well. A sight-feed 
glass can be added to good advantage. 

Graphite will mix more readily 
with hot water than with cold water. 

// the boilers are in a battery, care 
should be taken that each boiler re- 
ceives its share of graphite. 

GENERAL INFORMATION 

ANY boiler using bad water should 
. be blown down a gauge or two 
every few hours to remove the sludge. 

Bear in mind that graphite does not 
prevent the formation of scale. It 
only serves to help you remove scale 
with comparative ease. So keep your 
cleaning tools handy and use them at 
regular intervals. It may be several 
weeks before the beneficial action of 
graphite is noticed, for it works 
slowly, though surely. The longer 
you use it the better you will like it. 
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scale has been entirely removed, boil- 
ers can be run for longer periods with- 
out danger. 




Showing Bags due to Sediment 

Many boilers that are supposed to 
be in good condition are in reality 
badly pitted. Dixon's Boiler Graph- 
ite will remove the scale and disclose 
the unsuspected pits so that means 
may be taken to prevent further cor- 
rosion. 

Oil in Boilers 

Condensed exhaust should be passed 
through an efficient oil separator, be- 
fore it is taken into a boiler. Oil in 
a boiler is particularly obnoxious, for 
its presence in any large quantity is 
almost sure to cause bagging. In this 
connection it is well to state that 
there need be scarcely any oil in ex- 



Graphite for the Boiler 1 7 

haust steam if the engine cylinders 
are properly lubricated. Flake Graph- 
ite is the ideal cylinder lubricant, oil 
being required only to distribute the 
>ver the valves and walls. Half 
the oil ordinarily used is sufficient, if 
supplemented with Dixon's Flake Lu- 
bricating Graphite. The advantages 
are: saving of oil; cleaner exhaust; 
better lubrication; no danger, even if 
ply should fail for a i 01 
IC We will be glad to tell you 
liow to feed graphite to eylm 
you will lei us know the kind of lubri- 
/stctn you .in- U 

7 In ,. |J ,rtll- . nl tl.lkr 

graphite l><> not confuse Flake Boilei 
Graphite with Flake Lubrii Ming 
Graphite. The former / . not mitable 

lor lubrii ititn; in.u luiicry 

Painting Mrtal Work 

In addition to the inily injection of 
tinting the in 
■ 
ii with Dixon' 
Paint. The repro ' 
i he excellent condition of a 
drum painted every ten months. The 
little icale, it 

drums thus ti e.itrd m iv be I 

with a wire brush Tins is .i decided 
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improvement over the antiquated, la- 
borious method of chipping out scale 
with a hammer and chisel. 



Dixon's Silica-Graphite Paint is the 
most durable paint on the market, and 
is without equal for protecting metal 
from corrosion. The outside of boil- 
ers should be painted with it at the 
time of installation to protect them 

against Hamnnccc Of ^,,,-00 ;«■ ct, n ,.U 
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be used on boiler fronts, smoke flues, 
metal stacks and all metal work about 
the plant. 

WHAT USERS SAY 

TIIK following letters are typical 
of many we h.ive on tile They 
are sufficient to m<ln tte the uniform 
success that has attrn | 

Boilei Graphite in .ill kinds 
ill parts '-i > ic 

i 

ten lifting ir now 

Wr w 



Wr w, . ■ 

we fvtr 

h*» the 
I un.ler 
H 

Your* truly 
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ROBERTS BROS. FLOUR MILLS 
Warsaw, N. Y., Feb. i, 1919. 
Gentlemen: 

In reply to your Inquiry relative to the 
use of graphite in our boilers during the 
last four and a half years, will say that I 
use 4 pounds after cleaning once in four 
weeks and l / 2 pound per week while the 
boiler is in operation. This keeps the 
boiler, which is a 125 H. P. Return Tubular, 
in good condition. 

I have tried several different graphites, 
but find that Dixon's Boiler Graphite No. 
2 gives the best results. 

Very truly yours, 

(Signed) , 

Engineer. 

HOTEL TULSA 
Tulsa, Okla., June 6, 1918. 
Gentlemen: 

We are very much pleased with the use 
of your Graphite for our boilers. Have 
been using it now for nearly five years. 

Wish to enter another order for 100 
pounds to be shipped to us as soon as pos- 
sible. Thanking you for an early ship- 
ment, we remain, 

Yours very truly, 
Hotel Tulsa, 

Per Chief Engineer. 
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ASHEPOO FERTILIZER CO. 
Charleston, S. C, Jan. 24, 1919. 

Joseph Dixon Crucible Co., 
Jersey City, N. J. 

Gentlemen: 

We have been getting excellent results 

from the use of Boiler Graphite for the 

past four years. It is fed to the boilers as 

follows: 

Eight ounces are mixed in a barrel 
of water, which is connected to the 
pump suction by a Y 4 " pipe. A 
valve in the pipe regulates the flow 
so that the barrel is emptied four 
times in twenty-four hours. The 
graphite is kept from settling in 
the ban el by means of a small 

Upon opening a boiler we find that 
the scale-forming matter has set- 
tled to the bottom in the form of 
mud which is easily washed out. 
The water we use is taken from 
Artesian wells 300 feet deep. 
If anyone who uses Artesian well water 
in their boilers is troubled with scale we 
would recommend the use of Dixon's 
Boiler Graphite No. 2 to overcome this 
trouble. 

Yours truly, 
H. M. Simons, Engineer. 



It was with much interest that I read 
the correspondence in Ice and Refrigera- 
tion on the question of removing mag- 
nesia scale from boilers. In March last, 
the Federal Milk Proprietary, Ltd., for 
whom I am acting as consulting engineer, 
commenced operations at Bacchus Marsh, 
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using well water for the boiler. At the 
end of one month I found the boiler so 
heavily coated with magnesia scale that it 
was absolutely necessary to change the 
feed water from the well to the town sup- 
ply; this supply was not so heavily charged 
with magnesia, but contains a good per- 
centage of it and is not considered good 
water for boilers. 

I was advised to use with the feed water 
a certain amount of boiler graphite daily, 
and the question then arose: Would the 
fine particles of graphite be carried over in 
the steam and affect the milk, as in the pro- 
cess of manufacturing condensed milk the 
live steam comes into direct contact with 
the milk? But after six months' trial no 
trace of it has been found in the milk. The 
amount of graphite used daily was about 
three ounces. About two inches of water 
was blown out of the boiler every day. 

At the end of six months, using the 
boiler seven days per week, it was opened 
and carefully examined. The result was 
most gratifying; there was no trace of any 
fresh deposit of scale on the tubes and 
plates, and, further, a great part of the 
former deposit of scale was removed and 
without any washing out the boiler was 
cleaner than when it was examined six 
months previously. The fine particles of 
graphite find their way in between the scale 
and the steel, so that that scale gradually 
works off. 

The freshly precipitated magnesia was so 
thoroughly mixed with the graphite in the 
bottom of the boiler in the form of slime 
that it was easily washed out, and I fully 
anticipate in another six months to find 
the boiler freer of scale than at present. 
J. Borrie, V. I. E., 

Melbourne, Australia. 



OTHER NECESSITIES 

Dixon 's Ticonderoga Flake Graphite 

Of great value as a lubricant for cylin 
ders, valves and bearings, either alone o 
mixed with oils and greases. Indispensa 
ble for coating gaskets and packing fo 
pipe-fitting, etc. Ask us how to save hal 
of the cost of cylinder lubrication. 
Dixon's Graphite Joint Compound 

Cheaper and more convenient than home 
made graphite joint dope. All pip< 
joints, boiler tube caps, gaskets etc 
should be protected with this prepara 
tion Joints can always be opened with 
out damage to fittings. 
Dixon's Waterproof Graphite Grease 

For gears, wire rope, cables and chains 
pump and elevator plungers and heav> 
bearings. Impervious to fresh or sail 
water, to acid or alkaline water. 
Dixon 's Graphite Cup Greases 

Due to the flake graphite in these greases, 
they give longer and better service than 
is possible for ordinary cup greases Pre- 
pared in six degrees of hardness. 
Dixon's Silica- Graphite Paint 

For every class of exposed wood or 
metal surfaces— roofs, buildings, fences, 
smokestacks, boiler fronts, etc. Four 
standard colors of only one high quality. 
Dixon 's Graphite Brushes 

For dynamos and motors. Prevent wear 
ot the segments, save regrinding of the 
commutator, stop sparking and pitting. 
Dixon ', Solid Belt Dressing 

For leather, rubber or canvas belting. A 
handy dressing that instantly stop! all 
slipping and cannot clog, harden or oth- 
erwise injure the belt. 

CORRESPONDENCE SOLICITED 
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